'to the-measurements to allow for the coscray dose rate so that the dose rates reported are those arising from local gamma radiation. The dose rates out of doors and.in houses are giveii in Table I . The mean out-of-door dose rate of 104 mrad per year in Aberdeen is more than twice the mean of 48&5 mnrad per: year in Edinburgh. In houses built of local stone the mean in Aberdeen (all granite houses) is 87 mrad per year and in Edinburgh (sandstone houses) 48-5 mrad per year. The mean dose rates for all the, houses in the respective cities (see Table I) differ to a lesser extent, because the proportion of brick houses in Aberdeen lowers the mean dose rate to 85*3 mrad per year and in Edinburgh raises it to 60-0 mrad per year. The third line of Table I gives a "twenty-four-hour average" dose rate which is calculated on the basis that people spend three-fourths of their day indoors, and the fourth line gives the. dose rate which is received by the bone marrow. This-dose rate has been found by experiments with models to be about 64% of that recorded by the dose meter standing free in air. The fifth line of Table I states the dose rate which is received by bone marrow from sources other than the local gamma radiation; this contribution arises principally from cosmic rays and from the natural radioactive isotope potassium-4 which is present in the body potassium.
--The total doses per year given in the last line of Table I show that there is a difference of 21 mrad per year between the mean annual doses to the bone marrow of the populations in Ednburgh and Aberdeen. This difference is a known measure with which other low dose rates can be compared.
Meeting April 22, 1960 The Sources and Prevention of Mental III-health in University Students By BRIAN W. DAVyr, M.D., D.P.M. Cambridge OvER a quarter of a century ago J. R. Angell, who was then President of Yale, wrote "10 tolS% ofour college students suffer from some emotional or personality difficulties sufficiently serious to diminish very much their effectiveness and happiness" (Angell, 1933) . At that time there would have been few, if any, in the universities of this country, and certainly no Vice-Chancellors, who would have made a similar statement about British students. But in 1959 Ronald Still, in a ten-year survey of the mental health of Leeds students, reported that of the 10,500 men and women seen by the University Health Service 14.7% "presented psychological symptoms of some degree of severity." in an analysis of one year's intake of degree students at University College, London, Malleson (1958) reported that 20% of them had handicapping psychiatric disorders of varying severity.
In a questionnaire to assess the incidence of psychological handicap in third-year Cambridge undergraduates (avy, 1957) , 15-5% of the sample studied answered that in addition to being frequently or constantly anxious they commonly felt depressed, apathetic, apprehensive, and under a strain, and uncommonly felt contented, self-confident, mature, optimistic or -energetic. A quarter of these men had sought expert advice about their psychological problems and a further quarter said that they would have liked to have done so. This sample, taken in the men's third year, did not include those who had already left the university for various reasons including psychological difficulties.
At the First International Conference on Student Mental Health in Princeton in 1956 it was clear that although the universities represented differed greatly the incidence of psychological difficulty in their students was broadly similar and in keeping with Angell's earlier estimate (Funkenstein, 1959) , a similarity probably due to the fact that University Medical Officers commonly approach their task from a functional not a diagnostic point of view, and try to decide not whether a student is sick or well but what are the causes of his symptoms or the reasons for his behaviour.
These findings do not always pass unchallenged. There are those who are surprised, and occasionally disturbed, to learn that over the past ten years in Britain most doctors in close contact with students have-become increasingly occupied with the psychological difficulties of an apparently healthy age group. It is said that healthy, intelligent young people ought not to need help of this kind, that the problems of youth are a necessary, healthy part of acquiring maturity, and that those who are unable to deal with them unaided do no more than reveal their own lack of fibre. But this is not the experience of anyone who is easily approachable, who is prepared to listen, and whose knowledge and experience of young people enables him to assess the significance of what he hears.
To practise medicine amongst students is to be forced to realise that some-of them are handicapped, some seriously, by psychological difficulties which make it hard, or even impossible, for them to profit fully from the educational, social and athletic opportunities which the university offers. In Britain attention was drawn to the importance of student psychological disorder by Parnell at Oxford in a review of the three-year period 1947-49 which showed that of the 145 students who missed a term or more as a result of ill-health, 52-5% were suffering from some kind of psychological illness (Parnell, 1951) . This represents a little over 1 % of students and, as Parnell pointed out, must inevitably be a low estimate of severe disorder. Malleson, at University College, London, thought this estimate could be doubled or even trebled, and his own figures show an incidence of 4% of serious disorder. Ronald Still of Leeds gives an incidence of 1 % of serious disorder and 4 % of moderately serious disorder. At Cambridge the students who consult me with severe psychiatric disorders during their three years represent about 2Y% of those at risk, but this is an underestimate of the true incidence.
It seems clear, therefore, that probably about 4% of students are liable to severe psychiatric illnesses ttfid about 10-15% to lesser, though handicapping, disorders. The severely ill need specialized psychiatric treatment, some in hospital; the less severely ill commonly need help of some kind. Their own unaided efforts and the therapeutic value of their growing experience of life are not always enough; the psychological difficulties of some students insulate them from the experiences which could teach them to overcome their problems.
The present paper is based upon experience of students in Cambridge. Cambridge is not typical of British universities as a whole and has important differences in addition to the more obvious ones of a collegiate system and a longestablished tutorial system of teaching and supervision.
With the exception of London University with its widely scattered institutions Cambridge is the largest university in Britain, with about 8,600 students, of whom about 7,300 are undergraduates taking a first degree. Of these only 1 in 11 is a woman (University Grants Committee, 1959) . Within the university itself the proportion of students from overseas is comparatively smallof 8,600 students about 550 are from the" Commonwealth and a further 320 from other countries abroad. About 52% of the men live in college or in college hostels, 47% in lodgings, and only 1 % live at home. Of the women, 6 out of 7 live in college and only a very few at home. 55 % of undergraduates are reading arts subjects, 42% science, and 3 % other subjects. An examination of some kind is taken by the great majority of undergraduates at the end of each year. It is relatively uncommon for a man or a woman to leave the university without a degree. This is partly due to the relatively high academic ability of the applicants and partly to the examination system, in which a man who fails to reach the necessary standard for an Honours degree may be allowed an ordinary degree. For example, of 497 men who joined five colleges as undergraduate freshmen in 1951, 23 did not complete the course (6 on account of ill-health, 2 because they interrupted their careers with the intention of returning later, and 15 who went down, or were sent down, on account of unsatisfactory work). Of the remainder 472 sat their final examinations (2 were ill, and only 7 failed completely. Thus, of the original 497 men, only 30 (6%) failed to graduate at the end of their three years. 94% graduated in the normal time; a sharp distinction from 73 5 % at University College, London (Malleson, 1958) , and 71-1% reported in a survey of Liverpool students (Mountford, 1956) .
About 52% of Cambridge men previously attended a public school or, more precisely, an independent school the headmaster of which is in membership of the Headmasters' Conference. The comparable figure for all male students admitted to British universities is 21 % (Kelsall, 1957) . At Cambridge 23% of men are from Local Education Authority grammar schools compared with 67% for the country as a whole.
The fathers of a little over 1 in 3 of Cambridge undergraduates have had a university education and three-quarters of them are in the professional-managerial group. 9% of Cambridge undergraduates come from working-clas families compared with 28% for British universities as a whole. One in 6 of Cambridge undergraduates has no scholarship or grant, and of those who have college scholarships or exhibitions, which by present-day standards arenot substantial, by no means all are supplemented by State Scholarships.
Although the position is now changing, in 1958 about half the male undergraduates had completed their National Service before entry into the University.
The Incidence ofPsychological Difficulty Amongst Cambridge Students
There are many difficulties in collecting reliable figures on this subject from any community. They are as great in a collegiate university where colleges are under no obligation to reveal such information, and there is no central authority with the responsibility of compiling such statistics. In Cambridge it is necessary to use estimates and the clinical experience gained in providing and developing psychiatric facilities for students.
The seeds of a psychiatric service for students were sown in 1951 when it was decided to appoint an additional doctor in the University Health Service to pay particular attention to the environmental and psychiatric aspects of student health.
The mental health facilities available were not advertised in the University and at first the majority of cases seen were those discovered at the routine physical examination undergone by about 90 % of freshmen. As students, tutors and general practitioners found that psychiatric help was available in the University Health Service, direct approach was made in increasing numbers, so that in 1957-58, 184 men and women were seen, of whom 152 were new patients. Approximately a quarter were referred by tutors, a quarter by general practitioners, and a third were self-referred. The remainder came from the routine medical examinations or other referrals (Rook, 1959) .
That a third of the cases were self-referred needs some comment. It is sometimes suggested that the provision of student mental health facilities encourages weaklings to seek help unnecessarily, and that those who make a direct approach unsponsored by tutor or general practitioner are likely to include a greater proportion of such patients. Examination of the case papers of the self-referred students revealed that they were at least as ill as those referred by tutors and general practitioners.
A rate of 152 patients a year means that about 1 student in 19 is likely to be seen during his or her three years of University residence. This represents only a proportion of those actually in need. Some do not seek help-at least while students-others go to doctors and psychiatrists in their home town during vacation, some are dealt with by general practitioners and other psychiatrists in Cambridge, and an indeterminate number carry their problems to tutors, chaplains, parents and senior friends. The proportion of women to men patients is greater than the proportion of women to men in the University, but the figures are small, although Still at Leeds made the same observation.
The Types of Cases Seen
Psychoses (almost exclusively schizophrenia) account for 6 to 7% of the cases; the ? psychoses (some of whom undoubtedly will develop into frank schizophrenia later), a further 6%; neurotic illnesses of all types and degrees of severity, but mainly the anxiety states with or without accompanying physical symptoms, about 40%; the character or behaviour disorders, 20%; the severe sexual abnormalities (i.e. the confirmed homosexual, sadomasochist, transvestist and fetishist) about 12%; 1 or 2% are stammerers; finally a group with long-standing depression which accounts for about 12-14% of cases and contains, in addition to some neurotic depressions and depressions associated with severe character disorders, a hard core of chronically and severely ill people, grievously handicapped and very resistant to treatment, at least a proportion of whom prove to be insidiously developing schizophrenias.
About 7-10% of the young men and women seen have to enter hospital or nursing home in Cambridge or at home. Cases classified as severe make up about 50% of those seen. Malleson from University College, London, gives 24 %, Read from the London School of Economics 21% (Read, 1954) , Farnsworth from Harvard and Massachusetts Institute of Technology 26% (Farnsworth, 1957) , and Still in Leeds gives 65 % as severely ill and 35 % as moderately severely ill. The higher Cambridge figure is probably due to the fact that student patients are now seen in the psychiatric department of the United Cambridge Hospitals and there are inevitably fewer milder cases than in the figures quoted from other universities and colleges.
Sources of Student Mental Ill-health
In considering the occupational hazards of student life I do not suggest that these are the fundamental causes of psychological disorder but they do increase the disability of those already disturbed.
Sir Eric Ashby, when Vice-Chancellor of Belfast University, read a paper to the annual conference of the British Student Health Officers Association in which he discussed the four elements with which students have to contend in the transition from school to university (Ashby, 1958) . These are important not only during the period of transition but are the principal mental health hazards throughout the students' university years. They are:
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(1) A diminution of personal responsibility and importance.
(2)
(3) (4) A relaxation of controls over discipline. Unfamiliar methods of study. A new set of loyalties which make greater demands than those at school. A diminution in personal responsibility and importance.-The boy whose insecurity was kept at bay by academic, social or athletic prowess at school,may find in the relative anonymity of the University just how dependent he had become on the reassurance of the eminence he had had at school.
Undergraduate patients, when asked how they got on at school, sometimes reply "Too well", revealing their awareness of the unwelcome change in their status. This removal of personal responsibility and importance may leave the student feeling ineffectual and a failure, convinced that he has made a mistake in aspiring to a university education.
The relaxation of control of discipline.-In an atmosphere of unfamiliar freedom the insecure student feels not free but alone, missing the familiar, reassuring controls. The man or woman with a psychosexual disorder, or the fear of one, may become worse away from the restraints and the tacitly accepted standards of home; the man with a character disorder who has had difficulty in getting on with others in the enforced intimacy of school may retreat into himself, or, if he resented authority, he may feel that in Cambridge authority is now not interfering, but apathetic toward him. As one man bitterly remarked "It was all right in the Navy, if you punched a petty officer in the eye you knew where you were and what to expect-here you don't".
Unfamiliar methods of study.-For many this is an initial source of anxiety and for others the cause of difficulties which continue throughout their student years. At school the insecure boy may grow dependent upon a method of work which earns the approval of teachers, reassures him, and can be telied upon to get him through examinations. Work is fed to him in measurable amounts, he is examined and assessed frequently and in revising for examinations he knows what he must learn. At the university he has less contact with his teachers, little direction of his work, and no regular assessment of his progress. His syllabus is so wide that he cannot know it all, and although encouraged to develop a critical selective ability he may be worried by what he does not know and either try to learn it all as at school, or, paralysed by the magni-44 tude of the task, he may be unable to start. To his surprise he may find that he is losing interest in his subject and may seek to change it.
He misses the encouragement and the criticism of his schoolmasters and may try to make a schoolmaster out of his tutor, or attempt to organize his studies alone in the old, familiar, reassuring, but now inappropriate way. He may work long hours, become overtired and inefficient and so too exhausted or too frightened to take the examination. In contrast another may be misled by the absence of pressure from his seniors and do far less work than is necessary, having before relied on either being driven or on getting good marks easily.
The development of a new set of loyalties.-The healthy adjust as they adjusted to earlier important periods of development, but the psychologically handicapped are set particular problems. The conflict between home and university standards of culture, behaviour and morality may be acute and productive of anxiety and-guilt, resulting in a withdrawal from university life or a compulsive excessive plunging into it. The student may attempt to maintain dual standards, being one person at the university and another person at home, and unable to let either meet.
In the provincial universities, where a third or more of students live at home, this problem is more acute, as it is for students from abroad, but it is by no means absent from the predominantly residential universities. In Oxford and Cambridge there is, for some, the additional difficulty of adjusting to colleagues from different financial and cultural backgrounds, although this is less of a problem now than it was. I am commonly asked whether it is principally the grammar school boys who are troubled, but this is not my experience nor I believe that of college tutors. In the last 200 cases seen, a little over a third of the men came from public schools, and it will be recalled that, in Cambridge, public school boys account for about half the male undergraduates. Public school boys probably have as many problems, but some of them have been taught to conceal them effectively and to carry on without seeking help. Whether or not this is a good thing is a matter of opinion.
Some of the broad elements of university life which predispose to psychological difficulty have been given. However, one must also look outside the university environment to earlier family relationships. Repeatedly the family history of student patients contains striking evidence of anxiety-producing, confidence-reducing, resentment-provoking relationships. The scene is commonly set long before the man or woman arrives at the university.
Prevention-The Reduction of the' Incidence of Severe Psychological Illness and Handicap in the Student Community I Selection.-There are three groups of students who should probably be discouraged from seeking a university place.
One is the clever student with no particular wish to go to a university, perhaps with a clear ambition to do otherwise, who is persuaded by ambitious parents or teachers that it would be foolish to miss the opportunity which their intellectual capacity could win for them. They are persuaded, they win their place, but they may lack the firmness of purpose necessary to deal with the university course.
Second is the boy or girl with a good academic record but with a strikingly unsatisfactory record in all other aspects of school life. At a university, if they have high intellectual ability, they may continue to do well in their work and be content to take no part in other university life. But if their academic success at school was gained with only average intellectual ability and the diversion of time from all other school activities to work, they are in danger of breakdown at the university where hard work alone is not enough. The exclusion of such candidates is difficult, and where entry is by examination alone it is impossible. Headmasters are probably in the best position to help, although they may have difficulties with ambitious parents, and not all headmasters can resist the temptation to get as many university places for their school as possible.
Relevant to this are certain differences noted between Cambridge students studying vocational subjects like law, engineering and medicine, and those studying the more academic subjects like English, history, modem languages and, to a lesser extent, natural sciences. Amongst students studying academic subjects the incidence of psychological illnesses is above expectation, particularly the neurotic illnesses with somatic symptoms, hypochondriasis and phobias, and there is a correspondingly lower incidence amongst those whose subjects specifically lead towards a career. It may be that the man who wants to be a doctor, lawyer or engineer has the ambition first and then makes the best use he can of his academic ability. In the academic subjects, however, there will be a number of students who compensate for social or athletic ineptitude or frank neurotic difficulties by diverting all their energies to academic work and gain university places as a by-product of these displaced energies.
The. third group,of students who should be discouraged from coming to a university are those with a history of recent severe psychological illness. I have seen a number who were actually advised to spend three years at a university to convalesce. General practitioners and psychiatrists without recent experience of university life commonly underestimate its present-day stresses, and college authorities are sometimes too ready to accept a medical certificate of fitness unaccompanied by a detailed report. Rarely are arrangements made for medical supervision to continue at the university. At times, of course, the fact that a student has had a serious illness is concealed from the university authorities by the patient himself.
Of the schizophrenic or suspiciously schizophrenic undergraduates 25 % had previously been treated for earlier attacks of schizophrenia or schizoid illness and another 25 % had had symptoms suggestive of developing illness. As far as is known none of these sought or was placed under any kind of medical surveillance when he came to the university. Two of them had had acute breakdowns during National Service and had been discharged. On the other hand undergraduates who developed schizophrenia whilst in residence, went away for treatment, and returned to the university under supervision, have avoided relapse, at least while at the university.
In general, hoWever, selection should not be employed as a method of reducing the incidence of mental ill-health. Medical assessment should follow, not precede, acceptance, and save in exceptional circumstances medical disability should not exclude a student. The position is perhaps a little difficult in the mental health field where there are no clear-cut distinctions between the sick and the well, the abnormal and the normal, but it is surely preferable that a number of potential casualties be admitted than that some worthwhile, perhaps outstanding, students be excluded on suspicion.
Medical supervision.-Once a man or woman is admitted to a university it is essential that their past medical history should be known so that supervision may be arranged if necessary. Doctors, usually the university medical officers, are the proper recipients of medical reports which, with adequate safeguards of the students' confidence, can be made a condition of coming into residence. The reports should be from three sources-the parents, the school doctor and the home practitioner. Each is likely to provide details unknown to the others. University medical officers are then in a position to know at least some of the freshmen likely to be seriously at risk and to make provision for them.
A questionnaire completed by the student on coming into residence is useful but likely to be incomplete and inaccurate. Routine medical examination in conjunction with a completed questionnaire is better but expensive and there is still disagreement about the value of the routine medical examination of students. Some universities have never started them, others have given them up. In Cambridge with the exception of defective vision and carious teeth the number of remediable physical defects discovered at routine medical examination scarcely justified the expenditure in time and monev.
Education.-This includes the health education of the student and the training of university teachers in psychiatric first aid. The difficulty to be overcome is that both tutor and student are often confident that they know the cause of the student's problems. The tutor blames lack of industry or ability, the student his own incompetence or that of his teachers. This occurs not only in the milder problems but also in the insidiously developing severe illnesses in which the student and his seniors may persist in a desire to explain away the manifestations of serious disorders of mood and thought as perversity or a transient reaction to difficulties, which are more often the effects of the illness than its cause. On the whole, the undergraduates need less education in their attitudes to mental health and illness than their seniors, but with a growing awareness of the effect of psychological disorders some university teachers ask for instruction in the earlier detection of disturbances in their pupils.
The mental health education of university teachers by formal methods has been tried and groups of them, similar to Balint's (1957) general practitioner groups, have been formed, particularly by the late Leo Berman in the United States (Berman, 1953) but I find that discussion with teachers about their problem pupils as they arise is the most useful and at present the most practicable method. This sort of health education is primarily the inculcation of an attitude of mind enabling the tutor to recognize that inappropriate behaviour is not always stupidity or wilfulness but may be a danger sign, e.g. the scholar who gets a third, the conscientious man who fails to submit essays and claims that he spends long hours at his books but gets nothing done, the man who should be developing a mature attitude towards senior members but instead treats them like schoolmasters or enemies.
The provision of adequate /help.-Adequate diagnostic and treatment facilities should not only exist, they should be known to exist, and their method of use known to both junior and senior members of the university.
Psychiatry has an important specialized part to play in counselling and treating students and advising university authorities, but the tutor, the chaplain, the general practitioner, the older friend and the more senior contemporary are all traditional and essential sources of help for students in distress. The student should feel free to approach any of them, and, most important of all, those in positions to give help of this kind should know each other, so that referrals between them can easily and appropriately be made and problems discussed. In this way a flexible, informal, but efficient organization can develop so that those in need of help will receive it and receive it early.
Undergraduates are of an intelligence and an age most likely to profit from advice and treatment and in consequence the effective ascertainment and treatment of the psychologically distressed student is proving to be one of the most important tasks and opportunities in the student health field.
